Summary of biochemical mechanisms likely to be involved in anasthesia Local anesthetics Competition with acetylcholine General Anasthetics (1) Membrane stabilization or block: (a) Presynaptic (b) Subsynaptic (2) Interference with sodium pump mechanism (3) Interference with adenosine triphosphate production: (a) Block in oxidative phosphorylation (b) Depression ofmetabolism (4) Increased production of inhibitor substance into the cell might involve phosphorylation of phosphatidylinositol (Hawthorne 1964) , then excess of these divalent ions could fix the phosphatidylinositol and make it unavailable as a source of phosphatidic acid when acetylcholine stimulation occurs. This would also block active transport of sodium. Table 1 summarizes the biochemical mechanisms likely to be involved in aniesthesia. It also includes the possibility of increased production of inhibitory transmitter substances at the synapses. There is some evidence that these may be concerned in anmsthetic processes. It has been shown that ether and thiopentone can increase the depolarization needed to evoke an orthodromic impulse (Somjen & Gill 1963) . This is precisely the action of postsynaptic inhibitory transmitter. Moreover, it has been shown that barbiturates and chloralose increase and prolong presynaptic inhibition as well as the associated presynaptic depolarizatioin (Eccles et al. 1963) . It Tracheostomy in infants can be made a relatively safe procedure. The experience of the Thoracic Unit of the Hospital for Sick Children over the last five and a half years has included 149 consecutive tracheostomies in 147 infants and has shown that nearly all the well-known risks of tracheostomy in the very young can be avoided. The cases had been subject to much selection by other referring centres. The principal indications for tracheostomy were the needs for improved respiratory efficiency and lung drainage. Few of these cases required a by-pass of the upper airway.
Tracheostomy was avoided when possible by various techniques for clearing the airways, including full humidification of inspired gas, nasopharyngeal aspiration and sedation, physiotherapy, intermittent tracheal aspiration, percutaneous tracheal catheter and, recently, nasotracheal intubation.
The diseases for which tracheostomy was done are shown in Table 1 . No anesthetic complication required tracheostomy. The ages of the infants at the time of operation are shown in Table 2 and emphasize that the grosser congenital lesions tended to present in the first few months of life. Two-thirds of these cases were under three months old. The results of these tracheostomies were that 46 successful extubations were made. Because of the nature of the cases treated, many died from their disease without attempt at extubation. Table 3 . Infection was a constant problem. Severe bronchospasm occurred frequently, especially in cases earlier in the series when sodium bicarbonate solutions were used; it was sometimes provoked by tracheal toilet continued too long or performed too vigorously. Extubation was sometimes only achieved after several attempts. Granulation tissue required removal in three cases. One infant died as a result of a misplaced tracheostomy tube. It is of interest that there were no instances of tracheal stenosis and none of retained tracheostomy tube, save for one infant with severe laryngeal hypoplasia.
Details ofTube (see Fig 1) Plastic PVC tubes' have been used during the period reviewed. The features of such a tube are: (1) It is pliable and non-irritant. (2) It has a single lumen.
(3) The smallest size is 4-5 mm outer diameter, 24 mm intratracheal length. (4) The anterior shield is curved. (5) The tube is curved in a gentle arc, not sharply angled. (6) The outer end is coned to receive a fitting connector which is the same size for the full range of tubes. (7) The lower end is cut at an angle. 
Details ofOperation
General anesthesia with endotracheal intubation was used in all cases, and the operation was performed in an operating room.
The head was fully extended. A mid-line incision was made in the trachea through three rings, usually 2, 3 and 4. No cartilage was excised. Diathermy was used for complete hmmostasis.
Nursing Care
A special nurse attended at all times.
The trachea was aspirated either routinely at intervals varying from ten minutes to two hours, or when bubbling was heard, or when signs of hypoxfmia were present. The trachea was aspirated with a sterile catheter, used gently; this was a most difficult task to do well.
Full humidification was always attempted. A nebulizer was most satisfactory. Liquids (usually normal saline) were also instilled into the trachea at intervals of ten minutes to two hours. Mucus solvents, such as acetylcysteine, were used occasionally with marked benefit. A reasonable intake of water was also given since it was found that sticky respiratory secretions were associated with dehydration.
The infant's head was kept extended so that the chin did not occlude the tracheal stoma. Physio-901I 49 44 therapy was used extensively. The tube was fixed by tpwith each end firmly knotted to the Winp of te tube; the tape was tightened with the bead fully flexed. Increasing use of ventilators has increased 'the risk of tube displacement.
Abdominal distension was often a problem because it raised the infant's diaphragm; gastric aspiration and rectal tubes were used to decompress the distended abdomen.
Emergency Signs
The signs of impending emergency were emphasized'to every nurse; the importance of restlessness and a fast pulse rate was stresssed. The volume of air expired was checked by placing an ear close to the stoma so that the volume of breath could be heard and felt. Any vocal sound in an infant with a tracheostomy was considered a warning of possible disaster, and aid was summoned. Emergency resuscitation apparatus, spare tubes and suitable instruments for re-insertion were immediately available.
Dr W J Glover (The Hospitalfor Sick Children, Great Ormond Street, London)
Mechanical Ventilation in Respiratory Insufficiency in Infants
Respiratory insufficiency is common in infants in hospital pediatric practice (Allan & Kay 1964 , McDonald & Stocks 1965 . At the Hospital for Sick Children, Great Ormond Street, during the past three and a half years, 150 infants under one year of age have been ventilated for periods varying from twenty-four hours to several weeks. The majority had undergone surgery for congenital heart disease. Ventilation was accomplished by the use of Engstrom ventilators in most patients, with the support of Bird Mark 8 ventilators for patients with fairly normal lungs at periods of peak demand.
Mechanical ventilation of the -normal infant lung has been dealt with elsewhere (Monro & Scurr 1961 , Mushin et al. 1962 ). The majority of infants requiring mechanical ventilation are suffering from cardiopulmonary disease (e.g. cardiac failure, respiratory distress syndrome of the newborn, pneumonia), and their lungs therefore have a decreased compliance and a high airway resistance (Fig 1) ; as the cardiopulmonary disease becomes more severe, compliance falls and airway resistance may rise. Flow generator: In this the pattern of flGw into the lungshence the volume thereis entirely determined by the ventilator and is independent of the patient's lung characteristics (Mapleson 1962) .
Such a ventilator will continue to ventilate the lungs adequately even when compliance is low or airway resistance high. Pressure generator: This determines the pattern of prexamwe; the patter of flow and volume result frovia the effect of this pressure patten on the lungs A constant pressure is applied throughout the phase and when connected to normal lungs willproduce flow and volume curves as shown by the continuous lines in Fig 
